Properties of oligonucleotide with phenyl-substituted carbocyclic nucleoside analogs for the formation of duplex and triplex DNA.
(1S,3S,4R)-1-Phenyl-1-thymidyl-3-hydroxy-4-hydroxymethylcyclopentane (10) and their analogs were synthesized, incorporated into the oligodeoxynucleotides, and their properties were evaluated for the formation of duplex and triplex DNA. The known chiral cyclopentanone derivative was converted into the corresponding ketimine sulfonamide derivative, which was subjected to a stereoselective PhLi addition. The formed sulfonamide was hydrolyzed to afford the primary amino group, on which the thymine moiety was built. The benzyl protecting groups were removed to form the nucleoside analog having a phenyl group and the thymine unit at the 1' position of a carbocyclic skeleton (10). In the estimation of the oligodeoxynucleotides incorporating 10 for duplex and triplex formation, the carbocyclic nucleoside analog 10 did not show the stabilizing effect for duplex formation; on the other hand, it stabilized the triplex. Therefore, the skeleton of the phenyl-substituted carbocyclic nucleoside analog 10 may be a platform for the formation of stable triplex DNA.